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LOD and LOQ determination
The limit of detection and quantitation was determined from the linear regression of the fluorescence intensities versus the water content in the 0-1% (v/v) range in DMSO upon excitation at 456 nm.
The limit of detection (LOD) and limit of quantitation (LOQ) are defined in equations S1 and S2, with σ being the standard deviation of the blank and m the slope of the calibration curve:
(S1) 
Computational section
Density functional theory (DFT) calculations were performed to understand the reaction mechanism and kinetics for the hydrolysis of 4 and 6 with Becke's three parameterized Lee- Yang-Parr (B3LYP) 1 exchange functional and 6-31G(d) basis sets using a suite of Gaussian 09 programs 2 . Polarizable continuum model (PCM) was employed to treat the solvent effect.
All the reactant complexes, intermediates, transition states, and product complexes were confirmed to be local minima (no imaginary frequency) or saddle point (only one imaginary frequency) from the vibrational frequency calculations. Furthermore, intrinsic reaction coordinate (IRC) calculations were performed to assure that the reaction pathway from the transition state structure is connected to the reactants and the products. Natural bond orbital (NBO) populations were performed to obtain the atomic charges. Synthetic route of water-sensing probes 3-6.
Synthesis of 7-diethylaminocoumarin (1)
4-(Diethylamino)salicylaldehyde (1.0 equiv, 1.93 g, 10 mmol) was dissolved in 40.0 mL ethanol. Diethyl malonate (2.0 equiv, 3.12 mL, 20 mmol) and piperidine (1.0 equiv, 1 mL, 10 mmol) were added. The reaction mixture was stirred and heated to reflux overnight. The reaction was monitored by TLC. The solvent was removed under reduced pressure, then concentrated HCl (20.0 mL) and glacial acetic acid (20.0 mL) were added for hydrolysis and stirred for another 6 hours. The solution was cooled and poured into 100 mL ice water. 40%
NaOH solution was added to modulate pH of the solution to ~7. 30.0 mL of dichloromethane was added to solution, and the organic layer was washed by water (3 x 10.0 mL), dried over 
Synthesis of compound 4
Compound 2 (1.00 equiv, 153 mg, 0.62 mmol) and aniline (1.20 equiv, 67.6 μL, 0.74 mmol)
were combined in dried ethanol (5.0 mL). The solution was stirred under reflux conditions for 6 hours. The solution was cooled and the precipitate was filtrated, washed with ether and dry ethanol three times to get the product 104.4 mg (52.15% 
Synthesis of compound 6
Compound 2 (1.00 equiv, 549.9 mg, 2.24 mmol) and 2-aminopyridine (1.00 equiv, 207.0 mg, 2.20 mmol) were combined in dried ethanol (20.0 mL). Table S1 . Determination of the molar absorption coefficients of compounds 3-6 at their maximum absorbance wavelength. 
